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(57) '[Ett] 

[Sill] O F DMr»HTffifflt5* t 'J 7S»^ 

mfc^m m.mmm 2 afiwtc&^-c. qps k^im 

^iS:ti-pTS2liaSnAc^ J rU7'C0^^(->Ptb. 16Q 

AM^SH^sc-r^aa^nfc^-vu^rom^t. 32QA 

7 d B , filOdB fc'Vti^ < J: o fc. v U 7 (c 
m*l<&BH#bTOFDMfl^ : ££/i£U £n££i£B&3 



2a 



1a 0FDMf5^->XxA 



1 

[I»5£l?i2] f»^^ 1 ICfEffcCDOF DM{gjt*ffit*5 

«fc 5 KIS^ 3 ft S C £&m&t-t& O F D Mfe^ 
ffi. 

3 ] m&m 1 1 fa® roo f Du&m3smz& 

^r. 

OFDMffi^co{5jtX^i7 H;H^Jg#iaco^jgSccO + v 

5Ci Z&WlizTZ O F D Mei£3i?£. 
[||?RJi4] IgjR^ 1 CISiJcCOOF DMfiit^ffilC* 

OFDMM^C0ei»7,^i7 hJl/pgSSl#i£cOjlfeicco + ^ 
U 7m^.a<*€<&£J:5K: ; &*-\' U TScm^&^KT 
Z>Zt O F D MfciM:^. 

[ffi*lS5] O F DMf IBMSffffl Itfiat t 

^5itfB*^iML, z.n&fcm$&±izm.thLT&mmm 
m\zfci£-rz>m.mmmiz&^T> 

m$tm6) m&m5\zmm.(om.mmwiz&^T. 
ffim^mu. itusa^fj^itsco+A- u 7®^£. ibi— 

b < & § j; a ncflfi icia^-r s ¥g:T?ab s ci t 

m$tm 7 ) mum. s \zm.m.<r>m.mwm\z^x. 

J38t$t;c9*Y U 7t*W5<&5J:5l:§*t U 7tc 

iffjfE^g&tt. OFDM{l-^co{5j||X^i7 HUjiiijSSfrjficO 
JlffiflfcCD^ U Tm^^^O^Si^lC^^^ U 7(C 

[HP?Jjt>S 9 ] OFDM^ai^ifctJ;oTi2iI$nAcO 
FDMff^-$SfflT-5Sfs^EC*3^T> 

oFDMff^^§<f u dn£&iis-r-s>¥g:£Hi;L-s>d 
mmmi o] is^kjh 9 \zmmv>g.mmm\z&^x . 
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ra^sgpu cnsaw-rsw?**;: threat 

T-Sgfig!©,, 

[1I5R3S1 1] Hf5)<3S9 i'fE«co^fi^MC43^T, 
^fE^Sfi. OFDMft-sfcoesx^i' h;n^ssf*jfiro 

m^^sasnrcOFDM^srgftb, cn^mii-r 
* ^ gt x & z> z t & m at t r s g fs s ib . 

/o [IS*>S12] lf*JS9 tismrogfigstcfc^r, 
itUfS^&te. OFDMft^wejlX^i' K;upgss«3fico 

[0 0 0 1 ] 

>^tJfiigSMcO^|)18^t bTBSL-T^SOFDM^ 
20 P^itt^^D. # t lfflSMm±co^^it'r^iJI$n 
fc&*^U7£{gi£-r50FDM£i£#fi;, i£{s=g^i3 

[0 0 0 2] [fPJcOttg] *f8HJti> OFDM 
HSksSft-fiJ^fi : Orthogonal Frequency Divis ionMul t i 
plexing) ^^fcH-rSfecOT, 1 fflSm±c07-'^ 

+• U 7m.-hT'fcmrtZ>£\Z&r>, OFDMf ffflX^^ 

[0 0 0 3] 

30 lft&(Dmm OFDM^0j^it&$fflbTi£«SIB#J 
^egn^ffiffi'J^ttfg^em-^SO F DM{Si!->X7-A 
•CB, fi£?l5> =&^Ui^iCSco^^ U7m^^Rl-{CL- 

T, 1#|g&{5jlbT^S„ 
[0 0 0 4] 

[fEqU^SlbJ;^ t-TSgRIi] b^b&^&. d©,£ 

<t5^t^lSL<, £/ti£(CfficO{§-^6cOPJgi£ 
^^<1--&Cl<h^Sb^fc<0C0. ^JRCOO F DM61 

[0 0 0 5] Sfe. Z. 00^-57^0 FDM{gjH->X rAT 
50 ^fsJ-KbTlSirrSi:. plb^^^roTTfe. § 



3 

- ? co?t $ \z A' 5 y b T b £ o t ^ o fsmifitb -z> 

[0 0 0 6] *5EWtt±E©«f«C«*. H*)S 1 . 
5, 9-C(i, OFDMfl^coeitT.^^ h;i/£gffi*b 
T. asgM^gjI^fJ-^^-T & O F D M 

[0 0 0 7] tg5R3§2\ 6, 1 OTH, OFDM 

U 7^SH*itcoe2|iKFtt*^— ft£-fct"t. # 
) \* 5 =¥ tf± b & 1/ > «t 5 ( " T -5 * <t ^ T # £ O F D M {5 

[0 0 0 8] Sfcv fft'5j<Jl3, 7, 1 IT'tt, j£f§gfi 
■3T6, fiEJfcroOFDMfHtt'Hl^T, {til coffin \Z*i f 

[0 0 0 9] SbtC Bf?t<lg4, 8. 12TH S£ffg 

ffi, aiaits J: SI81*fi«t 4 C 4 * 1 « t L 

[0 0 1 0] 

[HJSiS£)K)*-ir-5;ttoO¥F£] ±fB<75@B<]&ji/3)cT-5fc 

Hi b TSft^Hffl'J {C<Si£-f -5 O F D MgiH^ffitC ^ 
nfnSS5*t U71t?mgj£ir£d£&^®£:bT 

US. 

[ooii] Sit, isj^2t«, bssRjs i \zmm<oo 

FDMeit^rSiC^^T. HufH#^IH^itS«^^ U 7 
fg^te. Is]— H-WlfBTT, ^UWitcO 

fcm¥fV£fim&m b < £ -5 &m sciss £ ns c t & 

[0 0 12] Bff*3S3T-«, If MM 1 (CfEiBcWO 

FDMeiJfeCfe^T. OFDMff-StW'EMX^S' h 

u 7(cm/jSr^>Ba-r-g>c t^ffit ut^s. 

[0 0 13] Igfc. W^JH4 7?«. 19*31 l CBH®«0 
FDMeil^fffitCfc^T. OFDMft^ro<SiMX^d7 h 
;M^ttj£CDJlj££Sc©^-\> U7©*J-&<*#<fc-S«fc5f;: 
& 4- -v U 7 (c 75 £ frffil" -5 d t £ 4#SS £ b T I, > £ . 

[0 0 14] If J]<iM 5 Tict. OFDMraiS^S; 

ffiffl b re ai*t & t * •& s £ £« b . d n £ e >£s# ± 
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tcSthibTgffigSffliJiCgilTSill^BC^^T^ 1 
'J 7m^r , {KiM-r-5^g:£ffl^.-5.Cli:£^m 

tir^s. 

[0015] sfe. iS*Ji6 rta. iSiRis 5 tctamcoii 

/0 [0 0 16] IS*J17T-«. IB*J15 (CfHia©^ 

5fC=&4^ U7(Cft^£^Et-S?STfcSCi:£#fl![ 

[0017] sfc, ffl*JS8-c«. sf5RiS5 tctamcDj^ 

U 7Hm^£»@H-rs^E5-e*Sd,t:£4#© 

20 [0 0 18] Sfc, lt5RJS9-Tii. OFDM^IS^ittC 
cfc o T^DS ^ nfc O F D M<§-^ £§{fr 5 Sffi !C *5 

^o^s-^^ u 7«ic^n^n^^-g)+-v u 7^^t^im 
^nfcOFDMi^^siL, cn£^ii-rs^6§:£ffi 
^ctsMiirw. 

[0 0 19] *Jt. IfstcJMl OTfi, IS5RJS9 (Cte®C0 
§{a^E!C4o^T, huIH¥S«, #+tU7AtSt>l:S 

^xt«{gi^#tt7!;n3^b<7 l j:5J;-5 7S^^ U 7S*t 

30 ^is^nfeoFDMft-^srseb, cnsaitsfs 

[0 0 2 0] ISsRiI 1 1 T«, If 9 (CfH®co 

§ig^l:tet>r, flUE^g^tt, OFDMfi-^roeiHx 
hjH^3ig^ifirojijSg:w^-v U7m7j^*/h$</d;-5 

if) t~=&^V U 7tca^l*^iE^tlitO F DM^f^-Sr^ 
§L, Ctl&»t5¥ttS64Ct5:#®<!:Lr^ 

So 

[0 0 2 1 ] $ 5.(C< 1 2 Ttt, If 9 CIS® 

<D%mmm\zid^T. mti^mt, ofdmi^isi 

Si •J (c=&+-v U 7 tm^J*^BE^nfcO F DMfi-^£ 
Sffb. cnSr^l-S^S-r^SdtSriRfmtbTli 

So 

[0 0 2 2] ±Ero|gfi)c(C*5t/^T, lf*J5JlTia, 111 

[0 0 2 3] Sfc. ff*iI2-r«. S(/^I^^S^El§*- 
50 STMt U7£SPbTfKjt-TSIS, KHF#. Is] 



5 

x- * <£> S£ * tc / \* =7 y * ^ i; ^ J; 5 tc f -5 o 
[0 0 2 4] Sfc. IS5}<3l3-rti, OFDMi^Cfil 

'[0 0 2 5] Sfc. IS5t<JS4T-«, OFDMM©ei2l 

[0 0 2 6] £7c. it^Ji5-r«. ia^±co^Hi^ 

TjTfciit-r&CcbtcJ^. OFDMffrolsiX^^ h 

[0 0 2 7] Sfc, iiSj£J!6T«, S^tc^&S^II:^ 
U TSr^iiSLTeil-r-SI^, |W| 

(CctD. OFDM^-efsEfflT-2> + ^ U T^HJWxM^ 

[0 0 2 8] Sfc. IS*^7T-«, OFDMfi^OTfei! 

-C&oTfc, fi£jfei»OFDMfi^tJ;t-<T. M^ff^tfC 
[0 0 2 9] Sfc. W*^8Tii, OFDM{f-5tCD{5i£ 

Tr&^Tfc, fi£*03O F DMit^ttClt^T. -?t#> 
[0 0 3 0] H*5)<rg9-e(i. S*tU7OTW 

u -^a^mii-r-2>c<h(cj;o. oFDMfi-5toemx 

[0 0 3 1 ] Ma)<3B1 0-m. &*t'J7^5^ 
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^-rS£!i£ai.7cOFDM{i-$t£g<f U Ctl^tSlET^ 
OFDMtlT-ifflTS + t U 7^gJWit 

ft^-a-T, s-*^ u y^ii^T'eit^n^T 1 ^ 

^ J U t 1 — ^ (75 Sfc $ tc J \* 5 W ^ C t£ 1/ 1 J; -5 (C t" -5 o 
[ 0 0 3 2] £Ac, Hi^l lttt. OFDMfi-$tOf5 

te5=fc5!C#*^ U TtcS^^E^n/cOFDMff^- 

&§{tu dn&mn-f scitccfco, j&fi^cojiHB 

[0 0 3 3] £b(C. mM^l 2T*tt, OFDMf^© 

-Scfc^lC^^-v U Ttcm^^IE^nfcO FDMM€ 
^{fb. CtiSrfSIS-r5Ci:tcJ;D. i£{i=gB<Di£«1I 

fi£3l5COO F DMfl-^tCfct^T, S 

20 [ 0 0 3 4 ] 

[fPJro^JSro-Jgfil] H 1 tt*56iMtCj;-50 FDM{531 

5, 6, 9, i o tcMj^-r-s^ i (DmM^mm^^-to 

FDMlSiUv-X^ACOyp-y^H-r 1 **,, 
[0 0 3 5] CroHtC^-rOFDMfeitv'XT-A 1 a 

-^^^roif-fgcoaBUfftcK^-Lrc^, ^a^ccD^-v u t 

T*fli$nfcS + t U rSi^iS, IFFTfiLT, o 
30 FDM^tJS:£it<730FDMfi#&£f«-t.5ji!{iSa2 a 

ita^st*.. m.mmm.2 a A^mti^n^ of Dum^^ 

OFDM^f-^&Sfflb. CMFFTli. Wt'J7 

40 [0 0 3 6 ] CroOFDMESyXrAl atC^Jl/^T, 
3tff3£K2 ate, ejt*f^t7i-5^-^SffZiA*-. CO 

$nfcS+t'J7£M, IFFT^ftLT, OFDM 
tliMOOF DMfi^^fe^b. cnS:{53tS& 3±tc 

^.u-rso §fgi4H feits§ 3 ^^ixT^& s n^c 

OFDM<i-5f£3{iU uMFFTSftlb. S-ffli&JS 
(C =r- *7 mS§ U tzM. > fgll^r^ ^-CO ^ ^PK b T . 

50 [0 0 3 7 ] ^tC, H 2 tC^-r$5tm£#P£bfc7l)*<&, 
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mmzi^Tm.wtz>. 

[0 0 3 8] dC0OFDM<5ji->X^A-effiffl$tl 
Z>OFDMmffl75 : £.<0& d r J c , )72£fflJj&.£l'X> QP 
SK^DI^it:, 1 6 Q AM^IJWit, 3 2QAM^H^ 
it© 3 -D t> CO 3. 

[0 0 3 9] CCOig^. Q P S K^iK^itT'^Hi^nfe 
^t'J7t. 1 6 QAMgIMTSi3nit+t U 7 

(Sgj&KfcfS^m^tt) T\ ft 7 d B cog#<& 0, S5, 
IC 1 6 Q AMtl^ittf l^nt+t U 7 t. 3^0 
AMfiM-e»Snfc^t , J7,!:Ttt > Bfe?i#(C 
hlSD^tt^CNttT*. ft3dBC0^& 
5rt*^. igffjgffi 2 aA^ffi^j^nsO FDMfi^- 
«fl5fi)c-r-5=&+-v U7fico4^ U TSft&gft'b-ttT, 
El 2 tc^T^-SC, Q P S Kf ?l^ai:<toT^iS3n 
fc^r^ U 7C0ft^)[C*tb. 1 6 QAM^tH^StT^Sd^ 
nfc*-V U 7 tomtit. 3 2 QAM^Ii^it-rS2li$n 
fc^-V U 7»m^ t^n^'tlft 7dB, SlOdBfc' 
ltiS<nc-5J;'5lc, # + U Tlcm^^BE^-bTej^-r 

[0 0 4 0] cntCj;oT, OFDMfi#^ejHSS3± 
[0 0 4 1] CCOcfc-SfC. ~C0#j 1 CO^HCOJgfilXrte. 

qp SKgi}?s;i:<t^T^8(f3nfe+v U ycom^tc 

*tU 1 6 QAM^il^itT'^BS^tlfc^r U 7C0«^) 

tf^tft^nm 7 d b . ft i o d b fc'Wii < & -a ^ -5 tc , 

T. OFDM^aiTffiffl-r-5 + r U 7^IS^it#if 
SffitStg, U 7^P^xtco<5jt#f±^±fe|— ft 

$r(D%&£ fc A 7 i; & n «fc 5 f~T 3 £ <h ^Tr^ 

So 

[0 0 4 2] H 3 «*§£0J3^J;-5O F DMfijM^ffi. i£ 
(i^^*3J;2>*S{f^gC05*,. Ht?5t<3Sl, 3, 5, 7, 
9. 1 1 t*tJS-ra^2CO^MC0fl^fii*^-rOFDM{£ 

[0 0 4 3] CC0H(C^-rOFDMi5jI->X^A 1 b*< 
0 1 (CtTnTO F OMfSiSv-^T-A 1 a £M El 
4comiCll(c^-rd;e>(c. iHfiiiffi 2 b!:=t-3TMS 

^ bP^cojg^fc^ttr, +t'J 7<om.Jr&>^2 < tt 

wzv. z.nzfcm$&3±{zm.itiTt>£-?izLrzciiT' 

[0044] cntc.to. z.com2(Dm&(ommx'i,t. 
vtmrnm 2 b <z>mmw.fjtfm—x> a^eings 3 coeiM 
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§ffia<|B]— Tf&oTt), fiE&CDO FDMff-5f (Cfct^T, 
<KjIX^i7 h;U«»*+ U 7mfi£TW r ;fc#;fc*W\ teCD 

[0 0 4 5] COPS, OFDMi^©+t'J7^a 

tit, #=^-v u 7<Dmmjjxzizfc.CT3c* u 7ota;2j 

[0 0 4 6] 0 5H*:^Bj3tC«t-5OFDM{E^^. 
/0 fi^E*3J;y:§:{SgMco-5*.. ISsRJl 1 . 4. 5. 8> 
9, 1 2!-^j£-rs^3CO^JgCO^SI*ffifflLfcOFD 
Mfe&vX^ACO-^J&^T^D y'tmT'&Z), 

[0 0 4 7] CCOHtC^-rO F DMfSiti/X^A 1 c ?5< 
U 1 l3TOFDMfeSy7,rA l a tUft^^a. H 

nsOFDMff-^coe^X^^ ^-COMSOJIK 
ISc^e.4 , 'L^^iScll7iH-tT^ J f U 7«t^i4«/hS<&5 

u citi : £eiiK3±(cigi±i-rs e fc3(cuycc:i:T^ 

20 -So 

[0 0 4 8] Z\n\Z<kQ. CCOSf5 3©jgMiCOfl2!lTWu 

msi 2 c (DmsmtiAm—x, 3 <aes£ 

T&oTfc, ffijRCOOFDMfl^ Ctb^Tfc 
jlX^ hJbJSco^-v U 7S2j tfJCOft 

[0 0 4 9] £C0|i£. OFDM{i#C04^ 'J 7^§Wi£ 
til, &^-v U 7C0^P^TxS(C^L;t4 : --V u 7»m^ 

? bfrvmmt. fcm®&<Dmii\iii&mwizmi$.'f2>z\ 

30 £ifiX"gZ>. 
[0 0 5 0] 

SfcJg 1 COO FDMfei£;£J£-m. OFDMfl^CDfSjtX 
iSX#5. 

[0 0 5 1 ] $7c, 8S5f<JM2COOFDM{gjt^ffiXfa, 
TStt. U 7^^co<£ilf$t££^--{t£-t± 

[0 0 5 2 ] S7c, Hf5RJI3C0OFDMfej||^ffiX:a, 
MfiSEcoilfill^^lBl-T', A^e^gSoem^ffi^ 
|s]— Xr^oTfe, fi£5)5COO F DMfi^tCtt^T. fficoff 

[0 0 5 3 ] lS*3S4COOFDMe^ffiT'«. 

ig{fgiicoi3imffi^^isi-T-. ji^eiMs&coem^ffij&i 

R-TJboXfe. ^coOFDMff-^ttt^T. itiico^f 
^ ^ <d CO B M-p^ ^ $ -tir 5 C £ A<T $ S „ 
[0 0 5 4] Sfc. K*3S 5 COitdgffi-ftt, OFDM 
50 C0<5i»X^i7 LX, aHM^fejl^ttS: 
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[0 0 5 5] H5R3S6<7)^«^B7?«. OFDM 

[0 0 5 6] «*S7©2l«*BTf4. iHfi^E 

aTt). ^©OFDMfl^fCit^T. ffi©^fc*fT 

[0 0 5 7] Sfc. W*3S8»^fS^RT«. itft^S 
•jtt), fiEjfcCOOFDMfi^Clfct^T. ffiCDfi^^SCD 

[0 0 5 8] IS5l<3l9C9^fS^MT«. OFDM 

^©fejjix^^ hJi/«)gLT, wmwtefc'&mii* 

[0 0 5 9] jfefc. titsRJt 1 0 OgffggTii. OFD 

[0 0 6 0] fS*^ 1 1 CDgff giTli. 

*oTt>, fi£5l5©OFDM«^[-lt^T. <ft!i CD ff 
[0 0 6 1 ] S7t. 11*31 1 2 <Dg;{i=gfiT«, 
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SoTfc. ^jRCCiOFDMfH-^tCit^T. ft!>CD<l^£, 
[0M©ffitJi&l#ejj] 

[HI] *f£HJ(-J;SOFDM{£jl^^, Jlft^Bi3i; 
^Sm^Sco^i-S, 1 . 2. 5. 6. 9, lOt 

*fJTx-r-5>^ 1 co^JSWJM^&^-rOFDMfijt^X^A 

[H2] m i fc^-roFDMesi->x^AT^$n^ 
/o oFDMfi^cogitx^^ h^^^-r^m^s-So 

[13] ^fgBJfciSOFDMe^ffi, j£«3£g:fc.k 
tfgft4£ScD3*>. WlfeJS 1 . 3, 5, 7. 9. Ill; 
fcfifrf •5^2©^©^^&^TOFDMejt->7>7 i A 

[HI 4 ] SI 3 CStO F DM£S->XTATffiffl 
OF DM{t^©fii£X^ Ml/#J£aVf«&:ia-t?*-3. 

[0 5] WItCiSOFDMeiJa, jH«Ktt*5.fc 
tfgflgffi©^, S?3}fS 1 . 4, 5. 8. 9, 12tC 
Mi?>S3 (D-gMfDJ&mZtt-tO F DM{gj£->X^A 

[0 6] El 5 tSt O F D Mfil i/X Til S tl5 

of DMfi-^oeiSx^ h;v^!i : £^-r^iS;g!7?a5?)o 

[ffi^CDS&P] 

la. lb, lc OFDMfeSyXfA 
2a. 2b. 2 c iHflgB 

3 gj£g& 

4 gfilSB 
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[0 3] 





[0 2] 
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16QAU 



QPSK 
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shims 
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[04] 
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